
M O D I F I C A T I O N  O F  T H E  C U T A N E O U S  I N F L A M M A T O R Y  

R E A C T I O N  IN G U I N E A  P I G S  BY S P L E N I N  

A.  M. B a r e n b o i m ,  S. G. G a s a n o v ,  UDC615.361.411.015.4:616.5-002.036.1 
a n d  L.  A .  S h e v n y u k  

Exper iments  on guinea pigs showed that intraperi toneal  injection of splenin inhibits the develop- 
ment of the local  inf lammatory react ion to lineomycin. 
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There  is evidence to show that individual forms of pro te in- f ree  extracts  of the spleen reduce capil lary 
permeabi l i ty  and inhibit the inf lammatory p rocess  [5]. Confirmation of this view was obtained by Coburn et al. 
[4] in experiments  on animals  with acute inflammation. These workers  found that substances formed in the 
spleen, like cer ta in  hormones (cortisone and hydroeortisone),  have an ani i iaf lammatory action. Other workers  
showed that af ter  spleneetomy in man, when antibody production is depressed  and repai r  p r o c e s s e s  inhibited, 
the injection of splenin has a regula tory  and normaliz ing effect [6]. However, there  is no information in the 
l i te ra ture  on the effect of splenin on the local cutaneous inflammatory reaction. 

In this investigation the effect of splenin on the course  of local aseptic inflammation was studied and the 
charac te r  and sever i ty  of the cytological changes in the inf lammatory focus were determined.  

EXPERIMENTAL METHOD 

Exper iments  were ca r r i ed  out on 16 white guinea pigs weighing 200-220 g. Aseptic inflammation of the 
skin was produced in all the animals  by in t radermal  injection of 25 mg of the antibiotic l ineomyein hydroehloride 
monohydrate,  with an activi ty of 100,000 units/rag, which was injected in 0.1 ml physiological saline. Linco-  
mycia  is known to cause a local cytotoxic reaction in man. For  this reason,  patients are  t reated with l incomy- 
cin with a minimal local i r r i tant  action [1]. In the present  experiments  l incomyein was injected int radermal ly  
into all the animals into la teral  regions of the body, with two injections given on each side. Altogether  64 skin 
react ions were studied. 

Depending on the experimental  conditions the animals were subdivided into two ser ies ,  with eight guinea 
pigs in each ser ies .  Four  guinea pigs in each se r ies  were control  and the other four experimental  animals.  
Besides receiving lincomycin, all the experimental  animals were given an intraperi toneal  injection of 1 ml 
splenin. 

P ro te in - f r ee  splenin manufactured by the Darnitskii  Pharmaceut ica l  Chemical Fac tory  (Kiev), by the 
p roces s  suggested by Komissarenko [2] was used in the experiments.  The area  of skin necros i s  in the control  
and experimental  animals was measured  24 and 48 h later.  Only obvious a reas  of inflammation with a c lear ly  
outlined zone of necros is ,  gray  or blue-black in color,  were taken into account. After summation of the resu l t s  
the ar i thmet ic  mean size of the inf lammatory a rea  was calculated. 

The percentage decrease  in a rea  of the inf lammatory react ion in the experimental  animals compared  
with the controls  was calculated. The resul ts  were subjected to stat is t ical  analysis  [3]. 
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Fig. 1. Inf lammatory focus in skin of a guinea pig 
after  int radermal  injection of lineomycin. Photo-  
micrograph,  100 x. Hematoxyl in-eos in .  

Fig. 2. Area  of skin af ter  in t radermal  injection of 
l incomycin and intraperi toneal  injection of splenin. 
Photomicrograph,  100 x. Hematoxyl in-eos in .  

To study morphological  changes in the focus of inflammation the animals were killed (by a blow on the 
head) and the inf lammatory a reas  of skin removed.  P ieces  of t issue were fixed in Carnoy ' s  mixture and stained 
with hematoxylin-eosin.  

E X P E R I M E N T A L  R E S U L T S  

The size of the inf lammatory a rea  in paral lel  se r ies  of experiments  24 h af ter  injection of l incomycin 
averaged 6.5 =~ 0.2-6.5 -~ 0.02 mm. The inf lammatory react ion was manifested as a c lear ly  outlined zone of 
necrosis ,  gray  or blue-black in color,  in the center,  and a zone of hyperemia and edema at the periphery.  After 
48 h the inf lammatory focus had increased  to its maximal size (10.0 • 0.02-10.9 • 0.01 mm). 

In the experimental  animals receiving splenin intraperi toneally the inf lammatory react ion was inhibited. 
After  24 h in two paral le l  se r ies  of experiments  it was considerably smal le r  in size (4.4 • 0.4 and 4.6 • 0.19 
ram) than in the animals  of the control  group. After  48 h the cutaneous inf lammatory p rocess  was stabilized, a 
scab formed, and there was a c lear ly  outlined hyperemic area  measuring 6.6 • 0.07 to 7.0 • 0.18 mm. 

The inf lammatory loci in the experimental  guinea pigs were thus 35.8-39.5% smal le r  than in the controls .  
In some animals no~ inf lammatory react ion could be detected af ter  48 h. 

On histological examination of the a rea  of skin in the control animals  a marked inf lammatory reaction was 
present ,  the zone of necros i s  was separated by a leukocytic b a r r i e r  f rom the Underlying t issue,  adjacent layers  
of t[ie dermis  were infil trated by leukocytes,  the blood vesse l s  were dilated, and hemorrhages  were observed  
(Fig. 1). Histological examination of the a reas  of skin in the experimental  animals  showed the absence of a 
c lear ly  defined inf lammatory react ion:  at the site of injection of l incomycin the integrity of the epidermis  was 
not disturbed~ the s t ructure  of the dermal  layer  was intact, and only slight hyperemia was seen (Fig. 2). 
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Inhibition of the cutaneous in f l ammatory  reac t ion  by splenia was thus demons t ra t ed  in expe r imen t s  oa 
these  animals .  Splenin can be cons idered  to contain subs ianccs  with an anticytotoxic and an t i - i n f l ammato ry  
action. 
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